The concentration of coenzyme Q10 (C0Q10), a key intermediate of the mitochondrial respiratory chain, was determined in spermatozoa of 13 fertile subjects, 8 potentially fertile patients, and 12 infertile patients. CoO10 concentrations were significantly higher (P <0.001) in infertile patients than in fertile and potentially fertile subjects. The difference between potentially fertile and fertile subjects was also significant (P <0.001). We propose that a decrease in consumption of CoO10 in both infertile and potentially fertile populations is due to an autoregulatory mechanism of ATP production. Cell concentration, motility, and morphology data were used for the spermiograms according to Dickerman et al. (10) .
Statistical calculations were performed with Student's t-test for unpaired data and nonlinear regression analysis.
Results Figure 1 shows the data on motility and morphology.
From these data the subjects were classified as fertile, potentially fertile, and infertile according to the scat- We also made a first broad classification of the subjects into three main groups: the first, with a cell count 5 x i0 cellsfL, was considered infertile; the second, with a cell count from 5.1 X i0 to 20 X i0 cellsfL, was considered potentially fertile; and the third, with a cell concentration >20 X i0 cells/L, was reported as fertile. However, these criteria are not rigid. For a more complete classffication, characteristics such as cell motility and morphology must be taken into account.
In our classification a subject was included in the fertile population if all the characteristics examined were in the normal range. If one of these was out of the reference range for fertile subjects in the scatterplots of Dickerman et al., we classified the subject as potentially fertile or infertile, according to the value of the characteristic.
CoQ1o concentrations (g/109 cells, mean ± SD) in the three populations were: 1.9 ± 1.linthefertilegroup,5.2 ± 1.linthepotentially fertile group, and 11.4 ± in the infertile group. The large difference (P <0.001) between the fertile and infertile populations is evident. Also significant is the difference between the fertile and potentially fertile populations (P <0.001) as well as between the infertile and potentially fertile populations (P <0.02). These differences are not affected by the age differences between the fertile and infertile subjects because the decrease of tissue concentrations of CoQ,o in normal fertile subjects becomes significant only after age 60 years (11). Figure 2 shows the correlation between cell concentrations of CoQ10 and the cell count. To find the line of best fit, we used a nonlinear correlation; the line shown has a good fit (P <0.001). The relation of CoQ10 with cell motility is also represented, demonstrating an inverse, nonlinear correlation (P <0.025). Fig. 3 shows a schematic representation of the autoregulatory mechanism of ATP concentration in spermatozoa.
Discussion
The large difference in C0Q,0 concentration between the fertile and infertile population could result from either a greater uptake or a reduced consumption of APP. From our data the second hypothesis seems more probable, although the first cannot be excluded a priori, as will be discussed later.
If we consider the cell As the cell number increases (Fig. 2) , a fertile condition is progressively achieved (9, 10) (20, 21) . Hence an increased uptake of C0Q10 in spermatozoa from infertile patients could be triggered by the peroxidative events so as to meet the need of an increased antioxidant response. The significant differences in C0Q10 concentrations existing among the three groups suggest that this aspect may prove useful as a biochemical index of fertility.
The importance of this index is evident if we consider that the current physical criteria for a correct classification of the subjects are not unequivocal and show some degree of subjectivity. Furthermore, the methods for assessing the various characteristics used for the diagnosis are tedious and time consuming, whereas only 15 mm for each chromatographic run and 10 mm for the batch extraction of all the samples are required to measure the CoQ10 concentration.
We conclude that the use of C0Q10 measurement to augment traditional determinations could greatly reduce or eliminate subjectivity in making a correct diagnosis.
